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(54) CHEMICAL AMPLIFICATION TYPE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical amplification type resist composition excellent 
in resolution, lowering of line edge roughness and rectangulartty of a resist pattern in section. 
SOLUTION: The chemical amplification type resist composition is obtained by dissolving in an 
organic solvent (A) a (meth)acrylic acid copolymer having an ester of acrylic acid and a specified 
monocyclohexane or bicycloheptane carbolactone or the like as repeating units and having a 
molecular weight distribution of 1.01-1.50 and (B) a compound which generates an acid when 
irradiated with radiation. 
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[0046]^MA)(DT^U;UltftS^f*[C[i^b[cmT(D^ci:mM^[3tl^-r^) 

mmLmtiL&^tb&zttfv$& 0 r^j)im^)i, z^uatx^k 7W>\,m 

^Pt°;U, 7^'>l;Hi75;U, T^'JyUtv^P^^v^, 7^'J;H£x^ > il,/\^v;i, N 
■7<7ij;H|7h^^;u % 7^ l J;Ht-t-7rWk ^p^x^ii^'JU-K 2-xMrv 
x^;UT^iJU— K 2, 2-v^;U-3-x|^v? 0 pe;U7<7 l JU— K 5-xh^rv 

7^'ju-K 7 L h^tKp^;u7' l >i;u7<7 | JU-h^07^ l J>'H|xx7 L ;^i N j*^;u^ 
U-K x^;u^^^ij u-K t°;U;WJ U-K -<7?°p t°;i^£<7'j u-K 7 

<7'JU-K ^P;UK>v?;Up(£>7iJU-K ^WM^'JU-K 2-xMrvx^;Up( 
^'ju-K 4-^k j pv^;upW,iu-K s-^Mpv^^i^^'ju-K 2, 
2-v^;u-3-xh^v?°Pt°;upW l JU-K ^i^'J^^'JU-Kxh^tK 
p^yu^'jyu^^^iju-h^cD^^^'jyuitxxx^^io 

[0047]<7Ph>Ii^;k <7Ph>Itx^;u, ^Ph>l£?°Pt°;k <7Ph>Ii75;k <7 
Ph>Iiv<7P/\Jrv;k <7Ph>Itx^u/\JFv;u N <7Ph>Ii7h^;k <7Ph>Ii-t 
-7h<7^;u N ^p;ux^;u>7Ph*-K J^nh^-h, 2, 2-v^ 

;u-3-xMrv?°Pt°;u<7Ph*— k s-xMpv'O^ ;i^Ph*— k ^>v;u<7P 



>Iiv?°pt°;k <<5»3>»e/75;i/, ^=i>iyy^p^^yik -f£=i>Iii£x(x^ 
;u^v;u) N -f£=i>Iiv7h^;k -<£=i>i£-v-t-7r^;u N tfx«7P;ux^ 
;UM£=i*-K ex(2-xh^Fvx^;u)^zi^-h, tfx(2, 2-v^;u-3-x 
h+y^Pt°jb)^^^-h, ex(5-x^>/<>^;i,)^^zi^-h, v'Ov;^ 

7;u7U;^^=i^-hll(7)-r^=i>^xxx;u^ll^J^-r^z<!:^#^ 0 

[0049] 
Hb27] 

-fCH z -cf 



O 




[0050] (5t*. r,i*, frEtpi:*ift$-SL, R 3 „'iifii7;^;i/Slito ) 

[0051] 
Hb28] 

-fCH a -Cf 
C=0 

I 

0 CIX3 




[0052] R,(i s frEtpi:*ift$-s-ro ) 

[0053] 
Hb29] 



-fCH z -Of 

C=0 (X) 
0 

\ 

R 10 

[0054] (it^, r,i*s flrKtPCjftiftfcSU r 10 i±, r;u=idf*>7;u*;u£, 7;u=i 
^MA)(D(^)7^u;uitftS^f*^,#iiy<ySLm^a)Wii,^[zfflL^ 

£$yjgUiite*30~70^U%jb<$f£LC «fcy#£L<l*35~65 : E 

;u%, Hl-ff*L<l*40~60^;u%-c&-6o*fc, a(n)^[z[4a(ra)-cs**t-6ill 
yjgLHHa<Z)^«[*, ^y^UiMicK ffi^20~75^°/o^?£LC «fcy»£ 
lX(i25~70^% N H(::&?£L<li30~65^%T?fo<£>o tC(IV)X(±(V)T?^$ 
tL«6^yjgL^(Z)^M[*,®^^Mtt:^yigLm<4*0 ; E;U%~70 ; E;U%T* 
fey. Jf*L<l*5~40 ; E;i/%, M(-Jf^L<[±5~20 ; E;i/%t?&So 

[oo55]*fc,^(i)T*a^^yjSL^at;^(ii)^[ciiij:(in)T*a^s«gy 

£UiM£££ItL«;M!&[*, ^;H»fzJ*LT99 ; E;U%JsiT^»*L<, «fcy»*L 
<[*90 ; E;U%^Ts $P>fC»*L<l*80 : E;U%JslTT?aE)So *^WT^jt$*lS7^'J 
;U»ftS^ft<D»¥^^*Mn[4^;U/<-5X-i/3><7P-7h^ J 77-r-a(3«fey, 

/-K'M^L^Ii^-e, jf £L<[*1, 000-1, ooo, oo^«feyjff£L<i*i, 500-500, 

000, ^[Z$?£L<tt2, 000-200, 000, ^(C^£L<I*2, 500-100, 000(7) 
tEfflT5-fe^ 0 £^,^MA)(7)7^y;UltftS^(7)^M^Ii, 1. 01-1. 50 

(DtEffl-e&y, 1. oi-i. 3otiWtiu\*%wo)j3mT-m£zti&TW)\,m&n. 

[0056] 







1 


ci-ioi)+cn-ion 


2 


(1-101 )+(II-103) 


3 


(I-107)+tII-1011 


4 


(I-102)+CI-107)+CI-10B)+(II-101) 


5 


(i-i09)+cn-ioi) 


6 


(I-115)+(II-101) 


7 


ri-iionn-n4)+(i-i2i)+(ii-im) 


8 


CI-101)+(H-103) 


9 


(I-102)+(II-103) 


10 


(I-107HCH-103) 


11 


a-102)+(I-107)+(I-108)+CII-103) 


12 


CI-109)+(II-103) 


13 


Q-115)+(II-103) 


14 


(I-110)+CI-1U)t(I-121)+(II-103) 


15 


(I-101)+(II-105) 




<I-102)+(II-105) 


17 


<I-107)+(IM05) 


18 


(I-102)t(I-1O7)+(I-109)+(II-105) 


19 


(I-109)KH-105) 


20 


(I-115WII- 


05) 


21 


(I-110)*(I-1 


4)+(l-121)+(II-105) 


22 


(I-101)+(II- 


01 )+(VI :Ra 5 , R36=H,Fte7=1 -ethoxyethoxy) 


23 
24 


( 1-101 )+(II-103)+(VI:R35, R36=H,R37-1-e-hoxi'Sthoxy) 


25 


(1-101 )+(II-1 05)+(VI : R35, R36=H, R37=1 -ethoxyethoxy) 


26 


(1-101 )+(II-104)+(VI:R35,R36=H,R37=1-ethoxyHthoxy) 


27 


(I-109)+(II -10n+(VI:Ra:,R36=H,R37=1-9thoxye-hoxy; 


28 


(1-1 15) KII-101 )+(VI:R35, Rs6=h Ra/=1 -ethoxyethoxy) 


29 


(I-109)+(II-103)+(VI:R»,Rs6=1-,H3/-1-athoxyBThoxy) 


30 


(I-115)+(II-103)+(VI:R3s l Ra6=h,R37=1-ethoxyethoxy) 


31 


(I-109)+(II-105)KVI:R»,R36=H,R37=1 -ethoxyethoxy) 


32 


(1-1 15)+(IJ-105)+(VI:R35,R36=H,P.37=1 -ethoxyethoxy) 


33 


(I-122)t(II-l01) 


34 


(I 134MII-101) 


35 


(I-136)+(II-101) 


36 


(1-122)4(11-103) 


37 


(I-122)+(II-105) 


38 


(I-134)+(II-105) 


39 


( I - 1 01 ) + ( 1 1 -1 01 ) + ( t-buty 1 net hacry late) 


40 


(1-101 )+(II-102)+(t-butyl methacrylate) 


41 


(1-101 )+(II-103)+(t-butyl methacrylate) 


42 


(1-101 )+(II-105)+(t-butyl methacrylate) 



[0057] 
[*2] 







43 


(I-109)+CII-102)t(t-butyl mathacrylate) 


44 


(I-115)+(II-101)+(t-butyl methacrylate) 


45 


(I-109)+(H-103)+(t-butyl uethacrylate) 


46 


(I-115)+(II-103)+(t-butyl methacrylate) 


47 


(I-109)t(II-105)+(t-butyl methacrylate) 


48 


(I-115)+(II-105)+(t-butyl methacrylate) 


49 


(I-1O1)+(II-101 )+(C 2 Hrf)CH2CH20CH2CH2 methacrylate) 


50 


(1-101 ) + ( 1 1 - 1 01) + (GaHsCCHzCHs methacrylate) 


51 


(I-101)+(II-101)+(C2H5TCD methacrylate) 



[0060] 

Hb30] 




[0061 ] (it*. Ar[*7M— ;u*£SU x-|*J9S*»i ~1 5(D7;u^-P7;u^;ux;u 

[0062]^^[c[i, h'j^x-;ux;U/H— ^A<Dh'J7;u^-p^^>x;u^— K 

;U7hpy^>x;U/1-^-h, /^?;u*p?$C/;*ju**-K '^txa^u^p*^ 

-;ue > x(4-xh^v^x-;u)x;U7tx-^A(7)h l j^;U5rpy^>x;U/1-^— h N /^-7 
;U7hP^>x;U/1-^— ^£f^?;u*p* K *>^t— x;u 

hfc£tf4-?£u>x;i/**— h;4-p«h^>^x-;ut*x(4-^pp^x-;u) 
x;U7f^^A©HJ7;U3fp**>x;U7fc*— k /-^i^J-p?*:/*;!/**— k 
^x*^;u^p^^^;ux;u^-hs*>^7-x;U7ts^-h^cfc^^^u>x;^ 



[0064] 
Hb3l] 



[0065]x-(i, MJ^I/tTp^vtju**— K y^;u^-n^>x;u^— K ^ 

ffll^i§£, ^#(Z^LT|fi#^5~25KM%T?;I^«Z«t^?SL<, 1 0-20SC 

[0066](B)J*5M4, (A)J*5Mz*tU 1~20H*%(DSlJ^-CfflL^^t3&<ff*L<, 

[OO67](C)^m^g|5^b<X>^(DiiSlJ^IW±^UVvXh/^->(7)^0#S^ 
t£<Dtl£frb. *^0^(D^b^±^>liiiyUvXhlfl^[Zli, 75>£I£IB£1-&C<^ 

[z<^vx^/-;UT5>, h'Jx^/-;UT5>, MJ?*/— ;U75X h'J^V^P/ V— 
;UT5>^ifO)^2«RXI*^3«R7;U*y— ./UTSV^, yif;b75>, h'Jx^;U75 

ttSo -€-(7)BB^mI*, (A)j##l00SmSBf3**LT0. 01 ~5S»W£?£LC 0. 1 
~lSmSBjW$[CJf£U\, 

[oo68]*fgwa)^i§i|iiM isvxmtitmzit* g w^iifctofci^ffl 

y>, -Ty^uy^u^hx -fv75;^f;i/^h>, 1,1,1 -Mjy^;u7-t?h>&<*: 

(7)^-h>^;X^U>yjzi— ^PtW^'Jzi— )\, s vx^u>?'ijzi— ;u N x^u 
>^ij=i-;u^y7i2x-hXIivx^u>yijzi-;u^y7i27 L -h(7) ; Eyy^;ux-7 L 
;k ^yx^;ux— ^/^Pt°jn-fJk ^y^v^°pt°;ux— ^y^>;u 





v-ycD^tm^-^j^m^xsmm^j^, mm^^s mmz??j\, s fut^u. 

ILIix^;u N t°;n£>It^;k t°;nf>i£x^;k 3-x^v^pe7r>lix^;uft<i: 

hllT^V^-^LT^Lfc^ -7X^/^->^^LTKrF s ArF, F2 % EVUU-+f 
«^^X^(7)^lt^m^-r^ 0 Zft£flnfMlI(PEB)L^TMAH(xh 

[0071] 



[0072]*a(vn)-c***L-6j*^(A) 

[0073] 
Hb32] 




[0074]A-1j£(VII)[Zfcl,v{\ n = 50, m = 50, 1 = 0, R ^^f^Sffey s GPC 
^«fl3«fcy, Mw = 6000, Mw/Mn = 1. 250l£#ifrt£* o 'j7-£A- 1 drLTffl^ 

[0075]A-2j£(VII)[Zfcl,vt\ n = 50, m = 50, 1 = 0, R ' = X^;USTrfeU , GPC 
##f(Z£l<J N Mw = 6000, Mw/Mn = 1. 25(Dl£#ifct£* 0 U7— £A-2<tLTffll^ 

[0076]A-3i£(VII)[Zfcl,vt* n = 40 N m = 50, l = 1 0, R ' = ^;US N R=-C 2 H 4 
0-C 2 H 5 T?&y % GPC^*f[Z«fcyMw = 6000, Mw/Mn = 1. 25<D£#ife147Ky7 
— £A-3£LTffl(^<6o 

[0077]A-4xC(VII)[Z^LNT, n = 40, m = 50, I = 1 0 N R ' = ^;US N R=HJ*>$ 

□ [5. 2. 1. 0 26 ]f : v;US[0078] 

Hb33] 



<J0 

[0079]T?&U, GPC^«f[Z«feyMw = 6000, Mw/Mn = 1. 25<Dm#%L&rf l J-? 

[0080]A-5ie(VII)[ZfcLNT, n = 40, m = 50, l = 1 0, R ' = ^bS, R = *W) 
yHixh^rVXh^rVX^^fey, GPC#flr[Z«fcyMw = 600(\ Mw/Mn = 1. 25 
<D^Wk*°U7-£A-5<!:LTm^ 

[0081 ]A-6tC (VII) [Z&l^T, n = 50, m = 50, 1 = 0, R ' = ^^;USTrfeU , GPC 
^*f[C«feyMw=6000 s Mw/Mn = 2. 00<D£#tfe14/Ky-7— £A-6i:LTEl*<5« 
[0082]A-75t(VII)[ZfcL\T, n = 50, m = 50, 1 = 0, R ' = X^;USTrfeU , GPC 
^*f[C«feyMw=6000, Mw/Mn = 2. (XND^tfett/K'jT— £A- ItLXMl^&t 
[0083]A-8^(VII)[ZfcL\T, n = 40, m = 50, 1 = 1 0, R =^fjl/S s R=-C 2 H 4 
O-C 2 H 5 -e&y*GPC#tf[Z«fcyMw=6000* Mw/Mn = 2. OOCD^^ifelWjT 
-^A-8<!:LTfflL^ 0 

[oo84]h»ji ~5&zs&mmi smmim ~5i*, **i-etiA-i ~a-5<dj& 

#(A)£, J±&$J1 ~3(i, ^ft^;hA-6~A-8<Dj&#(A)£ffll^ 0 ±IST:i#btL 

fc#j##(A)ioosimSR, h'J^x-^x^/l-s-^A-y^-^^^-p^vx^/l-^-h 
(^(B))2KM^SU>'Jx^y-;i,75>()5g^(c))0. 2M«^ 0 PtV>^ l J 
n-^/^Ux^f yUT-trx-ht r ?^P^h>a)SCsJ£90 : 1 0<D;I£%930 
MWlZfctfU lb^ipiMl^Xh^J&^£IJ^L*:o £$££ltP£±J]fl(Shipley*i 
^^ n D n «AR-19)^fllJ582nm(ZlSltfcvU=l>0x-/\±[Cp^L^^MUe; 
XK5ii^^flIJl350nm|Z^J;9[ZXt o >^--^^TL/i:(D*,, 1 40 o CT?90B>|H]? 
L^-^U UvXh^fll£!#/i 0 ^^-eTX^^LTArFfflX^^— S302(-=i> 
ttMNAO. 60, (70. 75)^fflL^H3feU^l^ 1 30°CT?90TOffi;£tt!MlI(P 
EB)Lfco^L^\ 23°C(ZT2. 38mM%^h^^JU7>=E-^At. KtKJS 
^eoTOIJEif U l$7KT5-30TO'J>XU $^«-<i:[3^y % H5feS|J#£|&£ U 

tZ?) % ~5<D£T(DUvXH3fclvc, 130nm^-f>7>Kx^— X/^— > 

^?*X(*/Jn£C S-9220(Zj;y=^X^|ll^KJtT:^3(7^;Iij^L^<!:-6, 6 

ISIMSteJgl* 120nmT*feofc„ £b(3 N S*J5<!:UvXhj™z>^>W#§ 
£LWfc 0 £fcX;*jA&#§£LWfc 0 7?*X(i*£C S-9220C:«fcy=:7*X£ 

[0086] 
[*3] 





"Sfi(m J/cm^) 




25 


2 


1 0 


3 


27 


4 


30 


5 


30 




30 


2 


1 5 


3 


32 



[0087] 



